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COVER AN OPENING IN A SIDE OF A

ROUSING FOR AN ELECTRONIC DEVICE
402 WITH AN AIR INTAKE GRILL TO

PROVIDE AIRFLOW FOR COOLING AT
LEAST ONE ELECTRONIC COMPONENT
WITHIN THE ELECTRONIC DEVIGE

ATTACH AN OPERATOR PANEL FOR THE
ELECTRONIC DEVICE TO A MOUNTING
ELEMENT TO DEFINE AN AIR GAP OF A

PREDETERMINED DISTANCE BETWEEN THE
404 OPERATOR PANEL AND THE OPENING IN

THE SIDE OF THE HOUSING TO PROVIDE
INCREASED AIRFLOW INTO THE HOUSING

FOR OPTIMAL HEAT DISSIPATION FOR THE
ELECTRONIC DEVICE

406 ADJUST THE MOUNTING ELEMENT

CONNECT THE MOUNTING
408 ELEMENT TO THE HOUSING

COUPLE THE OPERATOR PANEL
410 TO THE ELECTRONIC DEVICE

END

FIG. 4
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APPARATUS FOR EXTENDING AN
OPERATOR PANEL

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to an improved
apparatus for thermal energy dissipation in an electronic
device. More specifically, the present invention 1s directed to
an apparatus and method for extending an operator panel
away Irom an electrical device to provide a gap between the
clectronic device and the operator panel for increased airtlow
to more efficiently dissipate heat.

2. Description of the Related Art

As electronic devices increase 1n processing power and
speed, their processors generate more and more heat. This
increased heat generation increases wear and tear on various
components within the electronic devices and compromises
overall performance. Such temperature-related problems will
only continue to grow as processor speeds continue in an
upward direction. Therefore, cooling of these processors, and
other heat producing elements, has become an important
1ssue aifecting the performance of modern electronic devices,
such as computers.

As aresult, methods have been created 1n the past to reduce
the operating temperatures of these electronic devices. For
example, various liquid cooling systems have been employed
to cool processors with water or other types of liquids. How-
ever, liquid cooling systems are typically bulky, expensive,
and upon leaking may cause a risk of severe damage to the
clectronic devices 1n which such systems are installed.

Another common solution to the problem of excessive heat
generation 1s to 1nstall fans within the electronic devices for
air cooling. Even though internal fans are relatively inexpen-
stve and do not suffer from some of the drawbacks of liquid
cooling systems, high-performance electronic devices typi-
cally require a plurality of fans and increased air intake for
adequate component cooling. However, many electronic
devices today have an operator panel located on the same
plane as the face of the electronic device, which reduces the
amount of possible air intake surface area. Consequently,
clectronic devices with such operator panels may suifer from
inadequate airtlow to reduce heat buildup. As a result of the
inadequate airtlow, these electronic devices may be damaged
or the processor may automatically be throttled down to oper-
ate at a slower speed to reduce heat buildup.

Therefore, 1t would be beneficial to have an improved
apparatus and method for extending an operator panel away
from the face of an electronic device to provide an air gap
between the electronic device and the operator panel for
increased airtlow into the electronic device, which in turn
increases dissipation of heat produced by electronic elements
within the electronic device.

BRIEF SUMMARY OF THE INVENTION

[lustrative embodiments provide a method and apparatus
for extending an operator panel away from an electronic
device. An opening 1n a side of a housing for the electronic
device 1s covered with an air intake grill to provide airflow for
cooling at least one electronic component within the elec-
tronic device. The operator panel that controls operation or
displays a status of the electronic device 1s attached to a
mounting element. The mounting element defines an air gap
of a predetermined distance between the operator panel and
the opeming 1n the side of the housing to provide increased
airtlow 1nto the housing for optimal heat dissipation for the
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clectronic device. Then, the mounting element 1s connected to
the housing and the operating panel 1s coupled to the elec-
tronic device.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

The novel features believed characteristic of the imnvention
are set forth i the appended claims. The ivention 1tself,
however, as well as a preferred mode of use, further objectives
and advantages thereot, will best be understood by reference
to the following detailed description of an illustrative
embodiment when read in conjunction with the accompany-
ing drawings, wherein:

FIGS. 1A and 1B are a pictonal representation of an elec-
tronic device that extends an operator panel using a bracket in
accordance with an 1llustrative embodiment;

FIGS. 2A and 2B are a pictonal representation of an elec-
tronic device that extends an operator panel using a contoured
air intake grill in accordance with an illustrative embodiment;

FIGS. 3A and 3B are a pictorial representation of a plural-
ity of electronic devices that extend a plurality of operator
panels using a plurality of contoured air intake grills in accor-
dance with an 1llustrative embodiment; and

FIG. 4 1s a flowchart illustrating an exemplary process for
extending an operator panel away from an electronic device to
increase airflow in accordance with an illustrative embodi-
ment.

DETAILED DESCRIPTION OF THE INVENTION

With reference now to the figures and in particular with
reference to FIGS. 1-3, exemplary diagrams of electronic
devices are provided 1n which illustrative embodiments may
be implemented. It should be appreciated by those of ordinary
skill in the art that FIGS. 1-3 are only exemplary and are not
intended to assert or imply any limitation with regard to the
clectronic devices 1n which different embodiments may be
implemented. Many modifications to the depicted electronic
devices may be made.

[lustrative embodiments provide a method and apparatus
for extending an operator panel away from an electronic
device. An opening 1n a side of a housing for the electronic
device 1s covered with an air intake grill to provide airflow for
cooling at least one electronic component within the elec-
tronic device. The operator panel, which displays the status of
the electronic device and/or controls the operation and func-
tion of the electronic device, 1s attached to a mounting ele-
ment. Some operator panels, such as, for example, select rear
operator panels on legacy servers or blade chassis, only dis-
play information regarding the electronic device and do not
control operation or function of the electronic device.

[llustrative embodiments use the mounting element to
extend the operator panel away from the electronic device.
The mounting element may, for example, be a bracket or a
contoured portion of the air intake grill. The bracket may, for
example, be an L shaped bracket. The mounting element
supports the control panel and defines an air gap of a prede-
termined distance, such as, for example, one half inch to one
inch, between the operator panel and the opening in the side
of the housing to provide increased airtlow 1nto the housing
for optimal heat dissipation of thermal energy producing
components within the electronic device. Then, the mounting
clement 1s connected to the housing and the operator panel 1s
coupled to the electronic device.

Thus, illustrative embodiments, by moving the operator
panel away from the same plane as the front side of the
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clectronic device’s housing by using a mounting device,
increases the amount of air imntake surface area for the elec-
tronic device. However, some select electronic devices have
an operator panel on the rear side of the electronic device
instead of, or 1n addition to, the operator panel on the front
side. As a result, illustrative embodiments may move the
operator panel away Irom the same plane as the back side of
the electronic device’s housing to increase the amount of air
exhaust surface area for the electronic device. Consequently,
clectronic devices utilizing illustrative embodiments have
increased airtlow to reduce heat buildup of thermal producing
components. As a result, electronic devices utilizing 1llustra-
tive embodiments may decrease thermal wear and tear on
clectronic components and increase overall performance by
allowing the processor to operate at a higher speed for longer
periods.

With reference now to FIGS. 1A and 1B, a pictonal repre-
sentation of an electronic device that extends an operator
panel using a bracket 1s depicted 1n accordance with an 1llus-
trative embodiment. FIG. 1A 1s an offset view and FIG. 1B 1s
a top view of electronic device 100. Electronic device 100 1s
an electronic device that 1s cooled by air. Electronic device
100 may, for example, be a blade server. In addition, elec-
tronic device 100 may represent one of a plurality of elec-
tronic devices 1n an enclosure, such as, for example, a plural-
ity of blade servers 1n a blade center chassis.

Blade servers are self-contamned computer servers,
designed for high density. In addition, blade servers may have
many components removed for space, power, and other con-
siderations while still having all the functional components to
be considered a computer. A blade center chassis, or enclo-
sure, provides services, such as power, cooling, networking,
various interconnects, and management. Together these com-
ponents and services form the blade system.

The enclosure, or chassis, performs many of the non-core
computing services found in most computers. By locating
these services 1n one place and sharing them between the
blade computers, overall utilization 1s more efficient. In addi-
tion, the enclosure may remove heat from the blades by uti-
lizing one or more turbine blowers connected to the enclo-
sure, 1tself.

However, 1llustrative embodiments are not limited to elec-
tronic device 100 only being a blade server. Electronic device
100 may represent other types of electronic devices, such as,
for example, network switches, rack servers, legacy servers,
hard drive assemblies, computers, and the like. In other
words, 1llustrative embodiments may be used with any elec-
tronic device that includes an operator panel.

Electronic device 100 includes housing 102 and operator
panel 104. Housing 102 represents any type of housing, cas-
ing, or chassis that may house one or more electronic com-
ponents that comprise electronic device 100. Housing 102
includes one or more openings in one or more sides to provide
an airtlow path for cooling the one or more electronic com-
ponents within electronic device 100. In addition, housing
102 may be any dimension or shape. In other words, housing
102 i1s not restricted to the dimensions and shape of the
example shown 1n FIG. 1.

Operator panel 104 1s a panel display for an operator of
clectronic device 100 to monitor and operate electronic
device 100 activities and functions. The operator by using
operator panel 104 may monitor activities, such as processor
speed, processor power utilization, processor temperature,
temperature of other electronic components, and electronic
component faults, for electronic device 100. In addition, the
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operator by using operator panel 104 may operate functions,
such as power on, power oil, and reset, for electronic device
100.

Operator panel 104 may be a high-resolution micro dis-
play, such as, for example, an organic light-emitting diode
(OLED) display. An OLED 1s any light-emitting diode whose
emissive electroluminescent layer comprises a film of organic
compounds. The layer usually contains a polymer substance
that allows suitable organic compounds to be deposited. The
organic compounds are deposited 1n rows and columns onto a
flat carrier by a simple “printing” process. The resulting
matrix of pixels may emit light of different colors.

In addition, operator panel 104 may include touch screen
capabilities. Further, operator panel 104 may be of a sub-
millimetric measurement 1n width. However, 1t should be
noted that 1llustrative embodiments may utilize any type of
operator panel.

Operator panel 104 1s attached to bracket 106 and bracket
106 connects to housing 102. Operator panel 104 1s coupled
to electronic device 100 via wire or wireless means. Bracket
106 may be made of any type of material and may be 1n any
shape. However, in this particular example, bracket 106 1s an
L. shaped bracket.

Front side air intake grill 108 1s an air intake grill that
covers the opening 1n the front side of housing 102, while
enabling airflow through the opening. Front side air intake
or1ll 108 may, for example, completely cover the entire front
side of housing 102 to maximize airflow into electronic
device 100. However, 1t should be noted that front side air
intake grill 108 may cover any portion of the front side of
housing 102.

Moreover, front side air intake grill 108 includes a plurality
of grill openings arranged 1n a common pattern. In this par-
ticular example, the common pattern 1s a honeycomb pattern
of grill openings. Furthermore, housing 102 may include
back side air exhaust grill 109, which may be similar 1n size,
shape, and pattern to front side air intake grill 108.

Bracket 106 supports operator panel 104 and 1s positioned
on housing 102 to define air gap 110. Air gap 110 1s a gap, or
space, ol air, which 1s of a predetermined distance, between
operator panel 104 and front side air intake grill 108, which
covers the front side opening of housing 102. Air gap 100
provides increased airflow into housing 102 by extending
operator panel 104 away from the same plane as the front side
of housing 102 for maximum heat dissipation for heat pro-
ducing components within electronic device 100.

The predetermined distance for air gap 110 1s a distance
that was determined by a system administrator, a computer, or
by both to be the optimal distance for allowing maximum heat
dissipation for electronic device 100. This predetermined
distance may fall within a predetermined range of distances.
For example, the range of distances may include a minimum
distance of one quarter inch and a maximum distance of two
inches. However, the optimal predetermined distance for air
gap 110 1s within a range from one half inch to one inch. It
should be noted that the maximum air gap distance may be
aifected by a clearance between extended operator panel 104
and a door for an enclosure, such as, for example, a blade
center chassis door, which contains electronic device 100.

Bracket 106 may be connected to housing 102 anywhere on
housing 102 as long as the predetermined distance for air gap
110 1s maintained between operator panel 104 and front side
air intake grill 108. In other words, 1llustrative embodiments
are not restricted to positioning bracket 106 in the location
shown 1n FIG. 1. In addition, bracket 106 may be adjustable
for defining a plurality of different air gaps between operator
panel 104 and the front side opening 1n housing 102. In other
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words, a system administrator or operator of electronic device
100 may adjust air gap 110 within the predetermined range 1n
order to enhance performance of electronic device 100 as
needed. Alternatively, electronic device 100 may automati-
cally adjust air gap 110 via an electronic motor based on
thermal conditions.

The system administrator or operator may adjust air gap
110 by adjusting the length of bracket 106 using, for example,
adjustable telescoping sleeve 112. However, it should be
noted that adjustable telescoping sleeve 112 1s only shown for
the purpose of illustration and 1s not meant as a limitation on
illustrative embodiments. Illustrative embodiments may uti-
lize any type of adjusting mechanism to adjust the length of
bracket 106. Moreover, bracket 106 may include hollow por-
tion 114 to allow wires to pass protected between operator
panel 104 and electronic device 100.

With reference now to FIGS. 2A and 2B, a pictonal repre-
sentation of an electronic device that extends an operator
panel using a contoured air mtake grill 1s depicted 1n accor-
dance with an 1illustrative embodiment. FIG. 2A 1s an oifset
view and FIG. 2B 1s a top view of electronic device 200.
Electronic device 200 may, for example, be electronic device

100 1n FIGS. 1A and 1B.

Electronic device 200 includes housing 202, such as hous-
ing 102 1n FIGS. 1A and 1B, and operator panel 204, such as
operator panel 104 1n FIGS. 1A and 1B. Operator panel 204 1s
attached to front side contoured air intake grill 206. Front side
contoured air intake grill 206 has at least a portion of the air

intake grill contoured, as opposed to front side air intake grill
108 in FIGS. 1A and 1B, which 1s flat.

Front side contoured air intake grill 206 covers the front
side opening 1n housing 202. In addition, front side contoured
air intake grill 206 1s the mounting element 1n these examples
of FIGS. 2A and 2B. In other words, bracket 106 in FIGS. 1A
and 1B 1s not necessary for this illustrative embodiment
because front side contoured air intake grill 206 extends
operator panel 204 away from the same plane as the front side

of housing 202.

Front side contoured air intake grill 206 1s contoured in
such a way as to define air gap 208, such as air gap 110 1n
FIGS. 1A and 1B, between operator panel 204 and the front
side opening in housing 202. In this particular example, the
contour of at least a portion of front side contoured air intake
orill 206 1s formed by bend 210, bend 212, and bend 214.
However, even though front side contoured air intake gril1 206
1s formed by 3 bends (bend 210, bend 212, and bend 214),
illustrative embodiments are not restricted to such. Illustra-
tive embodiments may form front side contoured air intake
orill 206 by utilizing fewer or more bends in the air intake
orill.

With reference now to FIGS. 3A and 3B, a pictonal repre-
sentation of a plurality of electronic devices that extend a
plurality of operator panels using a plurality of contoured air
intake grills 1s depicted 1n accordance with an illustrative
embodiment. FIG. 3A 1s an offset view and FIG. 3B 1s a top
view of plurality of electronic devices 300. Plurality of elec-
tronic devices 300 may, for example, be a plurality of elec-
tronic device 200 1n FIGS. 2A and 2B. In addition, plurality of
clectronic devices 300 may, for example, be a plurality of
blade servers in a blade center chassis.

Plurality of electronic devices 300 includes plurality of
housings 302, such as housing 202 in FIGS. 2A and 2B, and

plurality of operator panels 304, such as operator panel 204 in
FIGS. 2A and 2B. Plurality of operator panels 304 are
attached to plurality of front side contoured air intake grills
306. Plurality of front side contoured air intake grills 306 are
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6

contoured air intake grills, such as front side contoured air
intake grill 206 1n FIGS. 2A and 2B.

Plurality of front side contoured air intake grills 306 are
placed over the front side openings 1n plurality of housings
302. Plurality of front side contoured air intake grills 306 are
contoured 1n such a way as to define plurality of air gaps 308,
such as air gap 208 1n FIGS. 2A and 2B, between plurality of
operator panels 304 and the front side openings in plurality of
housings 302. In this particular example, the contours of

plurality of front side contoured air intake grills 306 are
formed by bends 310, 312, and 314, such as bend 210, bend
212, and bend 214 1n FIGS. 2A and 2B.

With reference now to FIG. 4, a flowchart illustrating an
exemplary process for extending an operator panel away from
an electronic device to increase airflow 1s shown 1n accor-
dance with an illustrative embodiment. The process shown 1n
FIG. 4 may be implemented 1n an electronic device, such as,
for example, electronic device 100 1n FIGS. 1A and 1B.

The process begins when an assembler, such as, for
example, aperson or a machine, covers an opening 1n a side of
a housing, such as housing 102 1n FIGS. 1A and 1B, for the
clectronic device with an air intake grill, such as front side air
intake grill 108 1in FIGS. 1A and 1B, to provide airtlow for
cooling at least one electronic component within the elec-
tronic device (step 402). Then, the assembler attaches an
operator panel, such as operator panel 104 1n FIGS. 1A and
1B, which controls the electronic device, to a mounting ele-
ment, such as bracket 106 1n FIGS. 1A and 1B, to define an air
gap, such as air gap 110 mn FIGS. 1A and 1B, of a predeter-
mined distance between the operator panel and the opening in
the side of the housing to provide increased airflow 1nto the
housing for optimal heat dissipation for the electronic device
(step 404).

Afterward, the assembler adjusts the mounting element to
the desired predetermined distance (step 406) and connects
the mounting element to the housing (step 408). It should be
noted that 1t 1s not important to 1llustrative embodiments as to
where the mounting element 1s connected to the housing as
long as the predetermined distance for the air gap 1s main-
tained between the operator panel and the opening 1n the side
of the housing. Finally, the assembler couples the operator
panel to the electronic device (step 410). The process termi-
nates thereaiter. However, 1t should be noted that even though
the process shown 1n FI1G. 4 follows a particular sequence of
steps, the assembler may perform the steps 1in any order nec-
essary.

Thus, illustrative embodiments provide a method and
apparatus for extending an operator panel away from the face
of an electronic device to create an air gap of a predetermined
distance between the electronic device and the operator panel
to provide increased airflow into the electronic device to
increase dissipation of thermal energy produced by electronic
components within the electronic device. The description of
the present invention has been presented for purposes of
illustration and description, and 1s not intended to be exhaus-
tive or limited to the invention in the form disclosed. Many
modifications and variations will be apparent to those of
ordinary skill 1n the art. The embodiment was chosen and
described 1n order to best explain the principles of the mnven-
tion, the practical application, and to enable others of ordi-
nary skill in the art to understand the mvention for various
embodiments with various modifications as are suited to the
particular use contemplated.

What 1s claimed 1s:
1. An electronic device, comprising:
a housing containing at least one electronic component;
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an opening 1n a side of the housing for providing an airflow
path for cooling the at least one electronic component;

an air intake grill completely covering a front side of the
housing to provide an increased open area for the airtlow

path, wherein the air intake grill includes a plurality of °

orill openings arranged 1n a common pattern;

an operator panel coupled to the electronic device for con-
trolling operation or displaying a status of the electronic
device, wherein the operator panel 1s supported at a
predetermined distance from the opening for defining an
air gap between the operator panel and the opening,
wherein the air gap provides an increased airtlow for
optimal heat dissipation for the electronic device; and

a bracket connected to the housing, wherein the bracket 1s
adjustable for defining a plurality of different air gaps
between the operator panel and the opening, and
wherein the operator panel 1s attached to the bracket.

2. The electronic device of claim 1, wherein at least a
portion of the air intake grill 1s contoured to form a contoured
portion of the air intake grill, and wherein the control panel 1s
supported at the predetermined distance from the opening by
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the contoured portion of the air intake grill, and wherein the
operator panel 1s attached to the contoured portion of the air
intake grill.

3. The electronic device of claim 1, wherein the common
pattern 1s a honeycomb pattern.

4. The electronic device of claim 1, wherein the bracket
includes a hollow portion to allow wires to pass protected
between the operator panel and the electronic device.

5. The electronic device of claim 2, wherein the contoured
portion of the air intake grill includes two or more bends.

6. The electronic device of claim 1, wherein the operator
panel 1s an organic light-emitting diode display with touch
screen capabilities.

7. The electronic device of claim 1, wherein the electronic
device automatically adjusts the air gap using an electronic
motor based on thermal conditions.

8. The electronic device of claim 1, wherein the electronic
device 1s a blade server, and wherein the blade server 1s one of
a plurality of blade servers in an enclosure.

9. The electronic device of claim 1, wherein the housing
includes a back side air exhaust grill.

¥ ¥ # ¥ ¥



	Front Page
	Drawings
	Specification
	Claims

